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1 

(DTI/— T>x:^>^7.T-A. 
[«3l^^3] -y— k'-A7;f--775>f,m:^-r 

;^ ^ t* — A tc ^ lii -r -S A° X ffl * <i ;^ , 
mi^m3$^m<D7\y — 7>^-t'>7i5^A. 
Ao 

;*:<h;^-5 f— A^3}J«). ^/IT. J: Ogf-AtcjSCfcjS* 
Xt^A. 

<0 7 U— 7 > X -> X 7^ A , 



(2) 1 -2 6 6 1 8 0 

2 

fi^ u Tffi :^ -r s m*-# It a? ^ffi ^ . 

■h^^fiiTS^*^ 1 mm<D7 7 >x■:^->Xx 
A. 

pm<D^mm.iir^:iii=s:^mt-r^m^m8$^m(D7 

1/— 7>x:^->XxA. 

[M^^io] mmm^mf^<Dtiitimn\z^^^j]^ 
20 m^mi 1] mnd.m?i-mfm(Dmtjmmznx\zjt- 

1 2: 4t m i: f ^ W*31 8 fB«« 7 U- 7 > X X X 
A. 

[»*jsi2] ^s^^thtuzm-^i.^T^my'-^^m 

:^ A X ^ f- A e. 0f Mia ^fiK^i- ®^ # 75:ffl»roa* 

30 ^mmmmmzmm^mwi.^mn^t)i±xtiiti-r^&^ 

#gi:-r-5»*Ja 1 IBi6«7 1/-7 >x:^>'XxAo 
[0 0 0 1] 

[^^Bj^S-rsSM^-l?] *5!HJ«CDMA^»jafitC 
*5lt'g>»^»Jtt^«7 U— 7>-r-:^->XxA{C^tjO , 
7 U— 7>x:^-R.C/t*— AX;*-— TtJ; 0/tx& 
40 tc:ftS»^^nfc-vji/g^t*-A{f^^^fi£L. :in^f 

mm ^^LX'&fSivx^my'-^^mm-r^7u-7 

>x:^- i'X xA ICKT -5. 
[0 0 0 2] 

[fie5iEos«] u-f-vuxT)v^^y'4 7mm'&mm.T 

^^ict&f^c7)^ifiam->XxAt L-T, DS-CDMA (Direct S 
equence Code Division Multiple Access 

->XxAC0M^A^ji»enTli-5. *^*^-5CDMA3HilC*i 
50 l/^T, 1SScW5"-v*;l/fe-g></Mi:x— y-*®e^n»^ttt£«S! 



3 

f3^^u-^^m^^^um\.rz.^mm\t\^-^^mm (r 

[0 0 0 3] ^19 (a) fC*3t/^T, imt— ^-V-. 2 
m^^^X^m^r-^o:)'' 1" , " 0" <£:*iJ^T^«^gP 

T^^o Ell 9 (b) \z7r^r^o\zmmm^y)m^nx 

^^1^^. (1) 7y^^^mv'^)\^o:>'fny7^)v (u 
^jKDmmm^^m ^m^u. (2) m-y^yy^ju^ 

P2. MPscfcD'^jl/^'AX^^ttlb^ (3) cn^>v;i/5^ 

/^X<7)^AX<7:)^^P#^J t 1, t2, t 3*^(/itiS2pS# 

m'^^^o:)mmmm^m^\i.. (4) ^/ixtc^sbfcy^t' > 
:tf-a5 2i, 22, 2z\zmii:mmm(D^'i ^y^i^zsm 

[0 0 0 4] 1t — 1 (C^dV^T. 1 atiT^y^^ Ny^r 

^K&mncDj^^mm^mti^^hcDx^^o mi9 (a) 
^tm^m<Di^^:^ji6^(Dm^xhD. yy^-rscD^ 
mmtf\z{:i.m5^^^ji^^^h^^tixi^^^o m^y^ji^ 
^1 a\ts^^^ji<Dtumi^^^m^^xr>5^'r^mm 
n<kr)^^^^)i(Dm^^^^i&mi.xmt!r^o -rt^ 

t)^. S'&:7^;i/^ 1 ativ;i/5^A'xcoj^#^SttfciI 

^m\zft^crzm^(D}d-^^n-::>n)ixm^ititi\^. □ 

— A7.:7^;U5^ 1 b^MbTR AM 1 c (cteiST^o /'^ 
9 (b) ) ^#MbTv;i.^AX^fi?^K'r^«-AX&^/ 
2 2, 2 3tcmSMi6c^^'-<^>^ (^^^^/yi^^^-r^ 

[0 0 0 5] ^AXiCiCi;fc>^>f >;tf-gB2 1, 22. 2 
aa-K^%^t-^t£«3-K^^gB2 a. T>7^^§ 



(3) 4#iaTl 1 -2 6 6 1 8 0 

4 

fifi^tcS£tSt=i - H ^SME LTiS^SSfcf 2 b , 

y>7'«»*fT^5^>y«»g|2 c, igfem^nfc^i^ 

d. ^^^;i.}t^c^;^cae>c7)?g^^^fT^m^gB2 e. Sig 

^ L T a ^ ^ i; yc^Mfa -^ffifiK^)- ^ m -r ^ 

^(D^^^K^LTc^CDX. mm^^ I + j Qtr^>t. 
I - j QX$>^o 

10 [0 0 0 6] m2 Q\t^^^)v^'^^nmmmx^Ki. 
i^wm. 2 f\tmw^. 2 f ' ^tmm^'i^^mtit^m 

r s s ^ s *= I I s I 2ocg 
r a*=s S « *=s I I I 2ccs 

^2 ff)^^s^\zmm^nrzm^sm^^ri^o seo 

T. iai9 (a) (DmWm2 eRXimWm2 flt^^-v 
:^^)l(Dmn^^^m^l.xmti'§r^o -W±<J:0«-v;l.^ 
AXtc^BD;^c>^>r' >;^-gB 2 2 s^i^f^ST^ 
Xft-^M P 1 P 3 -^^ t::fij D ^ T n^cte^t^ 

mmmm^^tci^i-mmm^Lxi^-r ^y^^-^^itxm 
m\zmti'r^o U'-^^^^4\^^y^ y:^—mmf)^ 
m^it^^L. m^^s\t^^^aAf)\zm'^i^^x^my' 

[0 0 0 7] ^Z.^X\ DS-CDMASWtr cfc-Silfii^X^ 
Tl/^^c ir:i7:57-T>5"::^<hf^g|2 1 (a) tc^fcfc^ 

\z. mmm(DmD s e o^^m^i^x-\i:ji^m^(D±^ 
^ - t'^f J u ch # ^ir ^ ^ - s c -r ^ y >^:t- 

^mcot&T'^&m&n^'i^it^'^^^r^mm^r^ii'ox^^^ 

■r^<hS2 1 (b) tC^-Tct^tctgf^^iii^^^^UTftfl 

[0 0 0 8] v;^5^t*-"AT>7^::^^^. ^2 2tC^f<t 
^ ICISSCO^-^ 7 > 7^ A T 1 - A T nT^^ ^ n;fc T U 

—yy^^i- A AT ^m^^x^m^nu^^K 

5^7 -7BMFT7>7^::^tB;^^i^tCh*-A>';^--^ >^^Sfi 



5 

mmtyu—yy^-rAATT^^m^n. t:-A:7:<}-- 

VBMF7^>^^e-ABi~BM;^^*thi:^'r^:^^> -^c^-^-^t' 

i^m. C:Ot:-AB2^fflt^^Ti£JSftUT5"-:^^ 
mmr^. ClC0c^:'5tc■7;^^fc:-A7>7":^^'<i;t^tf. 
^ JK7)rL— tf StCgigT^ci: t: - A ^ilJ? L TSM^ 

[0 0 0 9] m24 \tmMmmm(D^mm(Dm^mx-^ 

Tn^^LTV^^o RVCi-R VCNt^§fim^<75i^^ 

F N T > 5=- :^ A T 1 - A T NTSfi U fi-^ fc: 
Sfttf-A >^^SgUTM*O±0§mt:-A 
B 1 - BM^mWtCJ^^S-r^Sfi If-A >^ ;t -"^T* 
RS Si-RS SNtSSftti— A:7:^ — TBF:^^<bfcB 
y i (nTc) =2:Wk, i • Xk < 

t:-A(7)fgf^:5f^^Tl/-T>5":^tC{^-^Tr#^o Cin 

<Dmmm^\t,\^-Ay :t-'^B F (Dm i STT^^ett^c 
ifmo:>F FT^ffli^xfr^ e— a:7:^— -^c^^ijT^^o 

[0 0 11] N2^(Z)T>'t-:^^^ATi-ATn (02 
4) ^i^{illiStc;6i;;^ft^xi (nTc) (i-i--- 
N) ^SfilHlgSR VCi-R VCNtcA;^L, S-§ftlHlS§ 
^SA;^;ft^Oi^^^Sli*i, m^^mi^. it^^^zK (QP 
SK^2^) . A/D^i^^^ff bT§mt:-A:7:t--7 
BFt-A^^/T^o Sfih:-A:7:^-VBFtiNec;0A;^ 
{f-^ t:: if - A :7 ;t - ^ >^^Sg b TM*(7> t: - A ^5^^ 
>^^;i/Mtcj^^sr^o -rtiitD'^. ^m\d-Ay:t—'^B 

F^i(l)^<7)S^fCJ:0S-b*-ACD{i^y i (nTc) ^ 

tPl^T. iS^temielSSRS Si-RS SM^iffi&t^ 
b*-Atcr)t.^TS5^'\'^;i'«lC2?5£m^ff;^cCC^. irl/^ 

s E L \:^mw.mm<Dm^mt)f)m:k<DmihWim^^m 
Wb, SftgERVtim^^Sy^^^j^temfi^^ffit^^T^fi 

[0 0 12] 

^ ^ ^ ^ ^ a6 T y < / - 5^ ^ H ^ b T 4# CO 5Sc # ^ ^ 
^t>CDT^^o X. •^>'l^^t*-AT>7^:^:^rS:ti-ir^:$^ 
- ^ -7 ; u 5^ k' - A { b b T ^ -Y- > ^ ; U PbI o ^ ^ ft ® L 
re jg K ^ ± b T ^ ^ ^ fi ^ if jtja T ^ t> <o T * 
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6 

$ N<® co± D §m t'— A B 1 ~ B N^^A:^ ^ i£ 
l.>T&b-ABi-BNtC3^te^5a31^SSbTi£J£^{i^ 

(I, Q^i^) ^mtir^hoy. scNT\tmnmm^ 
-A^g^^-r^tjo. sEL^tm:kmio<Dmij:mmn^ 
^ (I, Qm^) ^xti^nxmmw^^rfvmm^^^ 
JO -rmDfTJEmx&^o mm^^^^^sDM^t/^^ ay hm 

[0 0 10] t:-A>^:t-vB Ffi0 2 5 tC^Tci:'5tC 
#7>T-:^^^cotii:bM-^xi-XNtca^Wk, i^^t^^ 

-M^mme^fCJ^^S-r-S. ^ i ti-A ( i = 1 --N) <7) 
ft^Vi (nTc) N*CDT>^^m^O§^tfi^^ 
XI (nTc) ^ fc:-A>^:t--7CD^^^^^Wk, ii:T 

nTc) (k^l-N) (1) 

i-^mm^'tn^nm^\zmmr^h<Dx^r). 
m^^m'^^(D^m\z:i^v^xm^i}^$>'orc. 
[0 0 13] u±^^^^mno)mmt. u-^^myj^ 

30 zyT.^ri^^^mt^z.t.xh^. :^%mmm^m\t.. 

V ;i/ 5^/1 X CO A X S t:: :^ S^a-gt ^ n^c^S^ t: - A jf ^ 
1 ^;^ctiM&Ot:"A<oa?i£^{i^^^fiKbTW^ 

-r^z.t.\z^y). ^m^om^^mm^^^m\^rz.^Mm 
:^nm<Dm<Dmm\t. ^ )V^nx(r>n:^mz^m»m-^ 

nrc«I^COfc:-Afi-^^±^b. ^n^±\i-I^(D^f)^ 

^mmmwu^^^-h^^^f^ i ^;tti^tisc<^e-Aco3?te 

^{4^tbT^fig-r^:i^tCcfcoeillD°D«^§lt4#tt^efi: 
#b;t^te^Sa^C07U-T>^:^>^XT-A^ji#^r^ 

[0 0 14] 

[^s^^^-r^fci^co^g] ^mn<DmM&mm<D7 
7 >7^:^#^T§^i b r^m^ b*- a :7;4--5>^^ss 

bTffi^co®^e<Jt:-A^?^£S-r§t:-A:7:t'-V. 
(2)v;u^/xxco/txStc^frt<?>n, ^/ix^j^fet*^ 
{i^(Cf£;;bybmltB^a<Ob*-Aco^n-^*n(::i2*£m^M 

5^ b. mmmn^^f)^:k^umw:mmn\z/^x^z^^urzm 
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[0 0 15] X. *^?^ro7V — y >5":^-->X7=-A«-9- 

+}-- 5^i'tc*3l^T=&t*-A(03lM7'n>'7< 

[0 0 16] X, *«^BJjroT^— T>5":t->'X7"A«, 
±/lx<7)±f-ACD5-^< ^eKfil*;t«SlRW^> 
•ftlfi^fi^i^^ri 1 Sfctt«^Wf-AC0i®»t£®{S^2:a 

-A. mmtnu. KlcmMfi^!Sfi£»*J;0#<"^tJ 
[0 0 17] X, :^%m<DT V— 7 >y-)-i^ 7.7- 

5. Cl«J;5IC-rnti. /-f XlC^oTt'-Ajffl^^g 
*^^{bbT*>, ^oTf-A^S#?bTU~i7^^-r-5 

[0 0 18] X. *:^?«OTU-7>5^:^>'X7"A«. 
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ti^±^ti.^(r>^mi\^x%^-r^. c:cDj:5i'-rn«. 

[0 0 19] X, *f!?q<D7^-7>7":^->XxAtt. 
§{i7^-^fJ^gB. (2)^/"^X^b'-AW4'*^6, Sfc 

-7 y7-i-y3^^m.3)--^t)^xti.^ v-i^^mm^km^ 

[0 0 2 0] 

imn<DMm<n^m'] (a) ^i^Mcaj 

(a) miSIJg«sjC07^-7>T-:f-->XT-AC0«IIS 
m 1 fJ*5gBJC)|g 1 SIJS^iJOT V—7 >■T■:^>'XT■ACO 
«B&«Bg|llT*)^. ia4>. 1 1 «^<tfflC0Tl/-T>5" 
:?-T?ag.ON|l (B|-ea4fi) (^)T>■7^:^^^1 li~l 
l4<&*bTt^.5. 1 2\-t^7y'T^m^f)^(hXtt-t^ 

mn^m^^xm^^^^-t^ui^ (igT«M=4) «t: 

-ABi~B4^«mW»C^^-r-5 f-A7;i--VTa5 
0. 0 2 5~0 2 6 (C^-r^^S:S>fflT^-5. 13i~ 

mm^ {y^yi3-m) x&v. #f-A('js»t£m*ss 

•riS*&«lHlgSR S S i~R S S4*^'*^^TVi^. 14i 

n-en/txftir^tt^^^^- >:tf-gi5 1 3 1~ 1 3k(ca 
f -5 1* - A « ® ;»3 s. ^ taffi 13 tt ^ JHJ^ L T m -r 

•5. 

[0 0 2 1] 1 5«f-A-fel/i7^T*f3, jffl^M*^^ 

P# CD f - A « ^n^'n {;: U ^ 

*il#?bTtB:f3-r-&fc<^)T$>^. 16i~16L«fc'— A 

}t^bTai:^;-r^. ^^^^JPfS^gBT, jM^^nfcfiffM 

1 ytt&^^i'^^Jl'it^gSl 6 i~ 1 6L*^e>tii:'3 

^{zm^f^^x^mv'-^oi" 1" , •• 0" ^m^-r^'T 

[0 0 2 2] ^7yy-i-m^l 1 i~ 1 l4«§«^iS(- 
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gBl 3i- 1 3Kt^ttlScDh:-ABi-B4t^*fUTi^[l£ta: 

T. an^gBi 4 1-1 4K^i/^x®t'§e-Acom:'7^ao 

- A CD ^ n^'n tc IS i: ^ciSffiMM ^ b T g <7) 5^ 
16 1-1 6i\ts^-^^)i\z};t:^crzmw^&&^^m^v 

^-^o" 1" , " 0" ^n^T^o 

[0 0 2 3] fj^^^^T\y—y>y^i'->X9'I^\Z^ni(t. 

mzwimm^^t&fS.^^<kD^<^ts}:i-i^(DmihWL 

V 1 2 LL'XF FTm^<D\i—I^y:f'7^mm^^m 
^2 tc^fct^tc. ^MlHlgSl Oi- 1 0 4^t:" 
A>^;t-■7 1 2(7)M©fc:^^t^o gmiUSSl Oi- 1 04 

— V 1 2 (cA^'j-r^o b*— V 1 2 ^LTEl 
2 5 tc^-r<:fc^;^j:/N* h ^--^ N U ^ A^^Ob:-A7:t 
"V^^ffl-r^a^tl, §{§©£8 1 Oi- 1 0 4^t:-A 
:7;t-Vl 2c7:)^K(C^^t^o 

[0 0 2 4] (b) mimmm(DTu—T>T-riy7.9' 
mmm&mx^D. mi hm-'^^\z\tm-'m^^i^L 

SS^^^, lt3S«li^ (QPSK^S) , A/D^m^ 
^fTLT§ftfc*-A>^;t-^l 2(CA:tJ-r^§II[HlK. 
1 4i- 1 44t^2?t£ffi:UTt#^n/cM-^^^l/^T/SAS 

\z^\i'-2^(Dmti$>^i^^\tmmm^^^^\ts i r cm^ 

SB) 1 3i-l 3 4tc35i£mja3lcO||/E&!$7^^>//S:^;jl 
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3^»tPB^fi^^A;^r^o 
[0 0 2 5] 1t— 1 9 tCiSl^T, 1 9 aift-^^y^- h 

wrm^^>^)\^mn<DS'^mm^ititi'r^h(Dx$>^. 
yyy'i-m^i iti(o^isititi\z\'xm'^^y^)i^^^ 

e^^^mmi^xthtj-r^o -rr^t}-^. m-^y^ju^i 9 

10 ^) f)^Ati'r^t. m^m^^tmn^m\zjt-\^rcm^<D 
\d-^^m^/'^)iy^^\^ihtiC. p-/iAy^ 1 9 

h^MLX^^^itl^XRAUl 9 c\zmmT^o /"^X^ 
[±1351 9 dfiR AMtCfBti^nfcilMyu:7r<;U (m 

19 (b) ) ^mmi^x'^j\^^/'^xi^u^mmmm^^th 
'^)\^^/^7.(D^nx\zfSiCrcy-c>:^—^i3i'-- 

1 s4^zmmmmih<D^-r ^y^^^rx^-hmn^Bc 

[0 0 2 6] -rji^nxo^^/^xizft-i^fzy^ >iS—^ 
I si--^! s^^^m-mmzf^^x^y). s^^^y^jiiz 

20 f»JD^Tfctemr3-H^5g^T^i£m=3-F%^a$l 3 
a, b— A >^;d-— ^ 1 2?0^'b>A;^T^§t:— ABi — Bm 
tcS£m=i-H^^ffLTiS?SSmT^^^^l 3 bi-1 

3bM. ^y-^m^^ffoyy^m^mi 3ci-i 3 c 
^^Wi'^nrzmn\zn7.\zmi:rzmm^mmm'^m 
tmmm^mmw^ i 3 d i- 1 3 dM^fiiATt/^^o 
yri-m^i ii-i i^\t^mmmz)^^]:^tz^mmnyi 
i-xN^Sfiiassi oi-i 0NtcA;^;b. %^mmmt 
xtimn<Dm^mm.mm. ^^s^^i^. m^^^ (qps 

Ki(km . A/D^tg^Uff bT§ftt:-A:7::r-y^ 1 
30 2\zXti'r^. Sfie-Ay:;t-v 1 2^iNf@<DA;fj^ 
^tCtf-A:7:t-^ >^^SEbTM*(;Dt:-ABi-BM 

^y'^i^^)vmzm^i.. A7.%\zmmzy ^ yi5-m^ 

1 3 1- 1 3Kt:iA:^-r^o >;^-gBl 3 1- 1 3Kt^ 
«^c7)lf-ABi-BMtC*fbT1t-5^^ 1 9;0^bfg^$ 

'bA:^r^il]^i^S?-^tcSo'l^T&fcf-A(Di£fem 

b-Aizl^^^ 1 StCtH^^T^o 

[0 0 2 7] i^±i:MfTLT, Sfl^g? 1 4 i- 1 4 4^^/^ 

40 y.mz^\i-i^<Dm,ti^m'&\.. m-^^^^^i-M.-^u 

1 5tcA;^-r^o t'-AirU^5' 1 5^i. a!l^M;^>^* 
l^^fflcJ:0:^^7^j:b-A^5Ra6, ^n^^ntdCD/ciS^fe 
®fi^^ilS?bT:*:gco^^:^;i/}t^g|5i 61-1 Q^z 

XtJ^^o "^^^Jim^^l ei-^-l 60t^^^:^MZ 
ti'&^m-^(c»'Cfl^T§fi^-i$'(7)" 1" , " 0" 

[0 0 2 8] (c) m^m 

50 ^7^>:tf"gB 1 3i-i 3 4t3*f;SbT^ttibn;tffi!l^ 



(7) 

II 

aSl 4i~l 44«l^-«5fi^l'?5:-:3T*50. ^yt7.<0^t: 

—A(om:h&^^^it^mm$>^^^its i r (.m^y^^ 
(c-i) mti 

n (In-Phase M^). Q^^ (Quadrature <t^)«I-Qtt 
^^te-r^ <i:I+jQ=(l2+Q2)l/2exp(j 0)<h75:S, tJ^o 

^SCgPMPTr =(I+jQ)<h^<D«J^^tS r *=(I-j 
Q) ^ffl'tt^^D-y-. LA^-S)^, ¥l^MIeI!^AVRT¥l^-ft; 

[0 0 2 9] (c-2) mmm 

hJSaigB. MP«S^gP, A B L «*&*Hit[lI 
gg. AVRtt¥l^fitlHlKTfe-5>o CDMAilfatriJl/^T 

trKftlOZ-^-r O-;/ h«^*^'ifA$tlT*3f3. CCD/WD 

-iay hiyy^Jl r = (l' +jQ' ) Srttm LT^ff gBM P 20 
^ZXtl-r^, S^gPMPtSgmA-f P-y h->>#JUr = 
(I' +jQ' ) i:Wt^(Dn^ a-y \^->>:^)Vp(Dmm^^i^P 

MlHli^ABLtCA:tcr^. «fe*f{itlHli^AB L«K^#^ 
mw«e*fM^?gffb, ¥i^MlElS§AVRfi«e*ffiai;^* 

[0 0 3 0] (c-3) S I R 
1I7«S I RjSd^^BcO^fiKETfe-g), 04', 14att 30 

Ri> Qfi£:»-(iRQ) 1 aKlCiBS31-r-S> feO-e«>-5. 
M,Wmz\t.. ft^.^feB^MSB 1 4 a ttSft^t^.'Sroii 
S^i7 hJl'RW I (iHltafS^i-) RiRt/JQfiK^^ (H 
3SfiX5i-) RQW«fe*fM*^:-DT^fi:g'^;^ h;V* I - j 
QlS^¥ffiW^ l^PSIi^fC^i^-r-S.. 14bHNv-> 

1 4 c tt^l^Mmro I . Qfflfig^)-*-* 

St-r*f&M!fem:^;S^a£gCTfeSo l 4 d tiSfHt^.^o 
fi^S'^i' hJURro I fiS^i-Rl. QfiK^J-RQ^rZl^UTftllC 
T -5 C -tic .1:0, Ti^c^P^^jS: 
P = Ri2+Rq2 

^^nr^^ii\ziir). ^mmtiF^wc'^-t^^'smti 

l^MSIgEgB. 1 4 f «§{§m;'3CO¥l^<a*^6.m2 (f&M 
1 4 g \t^m.^n:h S I J; 0 

S 1 R = S / 1 50 
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tCiO S I R^S^^r-5S I RSI^g|5Tfe-5. 

[0 0 3 1] (d) ^mm 

(d-1) f-Ail*?<:D^}g0iJ 

T»S L < /St^ t*-A ^31^ =fc ^ (C-r-g)'i:^S*^S> 

•So 

[0 0 3 2] 0 9«t'-A3lJ?(D^^0iJ*^f 
Tfe-5o fcfcb, Z.o:>^mm\Zi6n:h/\—Y-03L7m^ 
ttll4 tUCT -fel/^;? 1 5«S!l^gBl 4i~l 

4 4 J; 0 ^A'X^ f-A®a!l^;^m*^A:^3 ^ ti€. tSfl^ 
1) . r^iiT, -fe l/i'^S' 1 5tt. €-/''?x<^7i' >;tf— as 

1 3i~i 3 i^K)mtsm±(D\f.—h,\z)i^\:.k.mVhmm^ 
^^n^nmmL-cmtit^ (S2) , ^Ax<fc 

-iz-^^vx^m^-is^cDm^^nv (ss) . 

•5 (C-rn«. / < X(C J; o T b*- AH^HSS^^m UT 
[0 0 3 3] (d-2) ^m^-f;'^-i^9- 

mi otc^j^Tcte>ic, ^mi^^/-^-i^^m^\z-r?>:it: 

>?)^T#-2). fi^ttD-fe. TL'— 7>^:M 1. fcf— 
-VI 2, >;tf— gPl 3i~l 3k> Zffl^aCl 4i~ 
1 4KT^P£3n-5y7>5^2rJgf6]-|42:^X.TlSg:m 

(r>±y^ >:tf— g|5Hi:^S:t*— A-fel^i'^ l 5 \zxti-§r 
^. f-A-fel^i?^ 1 5ttA;»3$ti;t±f-A©j£J£S! 
<t^ro5*.m:^ S I R) A^^^MJ: 

0;*:^7SfeW*jiS?LTtB:'3-r-5. f— A-fe l/i' :5' l 5 
J; 0 m ;b ^ ^ ^Jl'Jt^ $ nfc'^ U- ^' 

if-l /X- V- 5^ IC cfc n ?g Pb^^ -r zy^m^ IC J; o ^ 

[0 0 3 4] (B) ^z^mm 
T-^^-r-sfeo-eab-s. LA^L, a!)^a54fflt,i-rtc-y— 

«-r-5C<i:fcT€-5. 01 1 2 IliSfiSK^^fiK 

01 2«=&k'- A ©jlJgyp 7 T'TJUT, (a) ~ 
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(c) \tmi'-m3\f-A(Dmm'fayr-r)lMX*$> 

— VTS>^o 2 4 1—2 45ti-^;i/5^/^XC7D/^X@lCS 
^^iJ^gB, 2 7tiBt»iijegtCh*-ABi-BM^^^L.T 

ihti-r^±u^i^. 2 s\t^-j:.m^mm^x^^y). m 

K-r-st^-A^AJ^^tc:?^ >:;^-gE2 4 1-2 4^\zm 
^^^h(D. 2 9fr^it"^^T$)D, (l)t:— A^tC-^ 

;u5^A"xm^cr)ig$gyD:7T-r;^ (^12) 

^^c, (2)^igj^yDy^T-r;u^#MbTb*-~Aai:^;Sij 

ffligl5 2 8tct:-AtB:^copJ§^fg^b. Mt::, (3)/lx 
St::^tt^n;^c:7^ >:^-gB2 4 1-2 4 4\zmihmmm 

[0 0 3 5] /^7.m^zm^i^nx\^^^y^ >ij—m2 4 

l'^2 4^\m-mmzr^r:>X:^V. e-AjlS?fflWg&2 
8;0^ibC7)fg^Tb:-A^jgK-r^-iil/^:$^ 2 4 a. §5^ 

5g^SB2 4b. irl/^^lcJif^ilSJ^n^cfc^-AtcSS^ 
n-H^*ffLTjS?$£«-r^*^g§2 4c. y>:/S^)^ 

^fTe»3^>>^«53'^2 4 d. a?teMft^tc/^xtc^&i;/h 
®MP$rp^iiM^ffirji^»5raiisa52 4 e. ^^>^)i 

m^^2 4 f . ^Ms:^2 4 g^fiix.Tl^^o it-^-v 2 

^) , 2 9 bti^i^lbSB. 2 9c\tRAU. 2 9 d\t/^ 
X^ftiSBT^^o S^>^>f 2 9 aS:?^'¥±^{ka52 9 

d \tm»mmzxti'r^^\^-2^ b i- BM^c^^n^ s 

m^^-fayy^jl, mi2 (a) - (c) ) ^f^figUT 
R AM 2 9 c f::|Btg"r^o /^X^aigI52 9 dti, St*— 
l:^<DMm:fayr'iJi^mm\^xmnu^)l'<DX^U/'^ 

x^ti-Astc^ai-r^i^^tc. €-Axc7)iij^»srHi^^ 
mi^^-i ^y^-Rummmm^-^ (to, ti, tz) 

^«^T^o X, AX^tBgB2 9 dt^e-AS^SJj^gB 
2 8 tch'-Atti;bcOpJg^fg^-r^« 
[0 0 3 6] fi£-:pT. C^iJ^^i^ 12 (a) - (c) tC^ 
t^O^Z. ^ 1 H-ACO^ ^2fc:-A0^2/^ 
X. ^3 t:-AC0^3y^X<7>fi^U^jU75»^K^Mcl:OA 

/^X^ttigC2 9 dfri, (Dig 1 t: 

—A<D^-f ^>^. (2) m2/^X<0|g2 f-A(7)^-f ^ 
>i?^. (3)^3/^X^3 lf-Ac^i$'<^ >^T, h'-A 



(8) 1 -2 6 6 1 8 0 

14 

(1) >;^/—g|52 4 10-^1/^^5^2 4 a^i^l/^X<D 
mi t:-A^m:^ib, (2) >;^-gB2 4 2<^-fel/^ 
^2 4 ami 2/1X00^2 t'— A. (3) y^>:fJ—m2 
4z<D-\lU^^ 2 4 a\tm3/t7.(Dm3 t-A^tli;^^ 

cine)t:'-AtiiS55£^$nTu-i7^^^n 
m2iisE^jtcj:nti, miiiM^jcocfcotcao^se 

^wmm\z^Dm^i^x^^'r^z.Lf)^x^^. 
10 [0 0 3 7] (c) m3^mm 

mimmmx\t^y ^ >i3-mz i ^<d\i-i^'[lu^^ 

^mn. Ji^{tt^^*I^^MtA±c7)t:-A^Mt:-AirU^ 
^xm^X^tz^'^X^^. L;5f^L. ^ 3llM0*JTt^ h'- 
A-trl/i^ ^ ^S-:7^ >'»—mzmnxn7.m\z\^^<^i3^ 

(^ti-A^M^LTgAJt-gr^-r^o gll 3ti;6^;^)^^m 
3 SlSS^tJ (7) T 1/ - T > 7^ :^ X 5" A CO ^ T 

m^. 3 i\i^^mm(DTu-Ty5^±x^y)Nm 

(N = 4f@) c;07>5^:^-mT3 1 1-3 U^^L-Tt.^ 

3 3\t^7y'j-~rm^t^^Kti't^m^^m^^xm 

20 [^tt^Wf^M* (M-4) <^fci-ABi-B4^tt^W 
t'5g^-r'?>FFTffi^£De-A:7^-'V, 3 4i-3 4k 

^iv;i/^A-X(7)AXStc:IStt^n;t>^^ >:^— gBT* 
y ^ yi5—W>3 4\-^3 4y}^. #t:— ABi-B4t- 

^%Lnn^m'm\^xm&Wi^^mwm3 4hx^3 4 

b4. «!l^M {nti. mmm. S I R) <^;^^;^j:fc:-A 

(.m^mmn) ^ii*?-r^b*-A'tri/^^3 4e, 
^ntz^\:i-L.\z^\ y^)vm'&^n^m'^^^^)vm 
^iaffa$3 4 f 1-3 4 i4^ismm-w^3 4 g 1-3 4 
g4^ ^m%mmf}^mw-^^i}m^3 4\i^m^x^.^ 

30 3 5i— 3 5KtSS;b (ffilBfi, S I RT't>ci:t.^) ^ 

M^T^^i^gPT-^to, ^n^^n:7^ >:^-a5 3 4i- 
3 4Y^zxti'^^^\^-I^(Dmf) mmm. s i r) ^ 

SO^LTtf-A-tl/^^ 3 4 e tcA:^T^o 3 6t^«->^ 
^ >;^-gB3 4 1-3 4K<^J!jaSgi3 4 ht^^V^tit^m 

rii^t/^TSm^^-:^'*^'* 1" , " 0" ^W^-r^-7^-^*iJ 

[0 0 3 8] ^7y'7"rm=T'3 1 1-3 l4tiSMffiJS(3 

(QPSK^j^) , A/D^^^llfTLTe-A>';t- 
■^3 3tCA;^r§o b:-A :7;t-'T 3 3^^41000 A;^fS 
n\Z}z—L.y^ — ^ >^^S6LT4*(7)h*-ABi-B4 

^y"^ 'y^)\^mzm^v. nxmzmntzy ^ y-^-^ 

3 4i-3 4KtCA^?-r^o >;^-gB3 4i-3 4k^^ 
i£iSf[gI5 3 4 bi-3 4 b4^i?iS:<^tf-ABi-B4(C*f 
LTi£fi6fC^ff ?5:t.VtXS<7)il?lR#r0liiS^ LTI^-rS' 
^ >^T':^Sc^tf-Airl/i:7 5^ 3 4 e \zmtit^. 
[0 0 3 9] J^jl±^3£ffbT, aO^Ses 5 1-3 5 K^i^ 

5^ n-^'n*fiS'r^:7^ >;^-BP3 4 1-3 4KtcA:^-r^e 
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3 4k<^\£'-A^U^^ 3 4 e\ZXtl'r^o ^ >:» 

K^ffict 0 ;^ ^ T^ci: t*- A tCiS i; ^c®[J£®ft^ L T 
'A^(0^^^)li^^^3 4 f 1-3 4 f 4R^/^#a5 3 4 
gl-3 4 g4t'A:^t-^o 9'^^-)m^^3 4 fi-3 

4 f^RZSmnm3 4 g 1-3 4 g § 

rzmw^0Si^^m^i^. mw^ 3 4h\t^^^^ jm^ 
m^h^x^m'f-^(D" 1" , " 0" ^^ij^-r^o 

tcT^-So mi 4\^'m3mmm(Dnmm^m'^^^^. m 
1 3tn-^^\z\t,m-n^^^\^'T:\^^^. mi3\z\t 

-CT§fi[HlK3 2 1-3 3 8^m^5^/u 

^^c.i^. y^y^-m^3 4i(Dm^^mm\z^-\^x\^^^^ 

3 8(7)ii!ifP. >:^-gP3 4i-3 4 4^t:-A-fel/^ 

^3 4 e^'r:<Dmmtm4(Dy^immm^^^-x:^^. 
[0 0 4 1] (D) m4m:mm 

T-:^>'X^AcD^^EIT'^D. mi 3 (D%3%mmt.n 

il— wi4^ft^T'5MMSE (Minimum-Mean-Squared-Error) 

^mtj:mmmzm^i^'^t)^x^^r^m^m'fm4 2. 

ss-r5^^^^;i^«^a54 3. {4)mjit^mmmzxti'r^m 
m^mn-r^mm%^m4 4 ^^y^ >fj-m3 4 1- 

3 4K\zmmz.^x$>^. 

CO 0 4 2] \i—Aii\y^^ 3 4 e^tm3mmm^mm 
\zm^m mti. mmm. s i r) 7^m^mu±<D±^ 

354 1 \tm^n\ti^^0s.m<Dmn^mmmnh<D^^iim 40 
mm^mn^\z'r^^o\zm^ mmo:tL^h) wji-w 

i4^ft^b. m^i^»m4 2\t\i—L.^U^^ 3 4 efi^ 
^tB::^"r^i£*£l[«-^tctt^wii-wi4^ffl'tt^t3-ttT 
'&^LT5^Y>^;i^it^a5 4 3ICA:'jT^o ^^>^)V 

}t^gi54 3\txtimn\z^^r>^)m^^w^m\^xm 

tiT^o l/-^'&fiKgP3 6tiS->^^>;^-gP3 4i-3 
4K?;»^i>)Otti:^fI^^g;k;Jt'&«L, ^-5^*11^863 7 
fiM€rfi£fi^tCctO^-^<o" , " 0" ^W^T 
:ico*il^Sgmfri^^^±gB4 4^^M^Tig/i&$ilfflia5 

4 1 (zJiM^n-So 50 
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[0 0 4 3] 7^-^fll^gB3 7 «^#tt^^{i^tC 

^^^;i'«^ias:gB4 3icotii:^^t^(^«**i^^^» 
bTt#ibn^cit^<7)" 1" , " 0" ^w^-r^a 

T% ^^^*gP4 4ti. mW^4 4xXn'&^^\Z^\ 

^)vm'&m,w^4 3\(D^f}^mw-L.xw.n^jt\zm 

fi:ffi:^^']^$n;^c¥il^^:^^a^f^^t^^m-^<t:c7)^ 

^^mmm.nu4 4txm.n\^. ^Met.\.xmmmm 
§54 itcA;^r^o Ait^m^tim^i^'^n. 

[0 0 4 4] ii;£:;7Jl/:3*UX*Ai:LTLMS (Least Mean 
Square) (D^ o T'JiPPf ^SB^ =b t» C^^TM^c^Mff ^fT^S* 

^mmtmmr^. ^z.xm.^^m<'r^:^mt.\.x. 

tf-A-trU^^ 3 4 eTjl^L;^&t'— A(^5^^:i^;i/}t 

-wi4<?5^]0K3fiti:bTffiV^^:ichT% iR^^j^<-r^^ 
ch;^^*T#^o 7.-i -j^3 9\^/^-(u-jhmmt,'T 

-9mmt.xmy)m?L^^t.\z^K). y^-^mr^o:)^^ 
\z\tm'&mmzm'^^^xm?^(D^m^no. ^f-^ 
cDm^ffi^^^^oumm.x\t.. n^uy vmn<j^^^m 
\^^xm^(D^m^ff^^. 'T—^mmx\'^m^^m^'t 

[0 0 4 5] mi Q\i;^%4nmm<Dmmm^mx$>y). 
mi b t.w\-m^\z\tn—mn^i^\^x^^^o mi^\z 

it^T§«lHl^3 2 1-3 2NR^it-5^^ 3 8 ^^^JA 

hjfz^. y ^ >^-%3 4\(Dm^'^nm\z^\^x^^^ 

j^xm^^tt^^ ::n^>^«[HlS§3 2i-3 2N]S:^'it-5" 
^3^<7:)mYf. >:^— gi$3 4i-3 4 4C0t:— Airl/ 

3 4 e ^x<Dmmt.m4(Dmimmm^mmx^ 

•So 

[0 0 4 6] mi 7\tm4m:mmo:>mi<D^mmx^ 

gll 5 (hl^-HP^t::tiIw|-?^^^#bXi.^^c m4 

m^mmx^t. m^i-in^i^m^\z^^^-)vm'&w^4 3x 

'f-\^)vm'^^^^xm^-mm^4 ixm^^-^^ 
noz.^i)^x^^. 'tz.x. ^mmx\^. ^^^-j]/m^ 
m^nmi^^ itt^D\zmw^s i^mn. u-^^f&m 

3 6 xm:klt^0S.^^x^ ^ \zm:k'^^com^w^m 

Wr^<^0\Zl.X\^^^o m±)t^^(Dm^WhVX\'^\:l 

—Aizu^^ 3 4 ef)^h>ihi3-t^mn(Dzim^ 

W= I XI I 2+ I X2 I ^+ • • • + I Xn I ^ 
W= ( I XI I 2+ I X2 I 2+ . . . + I xn I 2) 

^'r^::hx^it^^tT^:ih^x^^o X. mm^ 
^m4 4\t^^^)m^\z^^&^m^^^m^rcisb. fir 
m^yt\zm'rmw^t^^^\zuK) . m^mf-^^m^^ 
n^^^<Dm»e^^»r^mmmMm4 4 2<D^^m 
^fi^nxi^^^o 

[0 0 4 7] mi s\tm4nmm<D^2(D^mmx$> 
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[0 0 4 8] 

T4d^, •7;i/5^AXc?3#/XXc^t:-Aco4»;i>^60fMiKJ5g: 
5!0>^(7)Tl/-T>7=-::^-vX•T-A^C.fcn«, U-^SIt;^ 
[0 0 4 9] X, i^mn\z^nU. 1t-5^vtcJ:0 

« (CIS ^ n^ca^ism/iiMPSSB tcis&ssm ^ 

<DU^jl\Z'D\^^T'e(7:>mmm^^^Tmm':fuyr^)l 

@ A X O e— A C7) ^ tulB l/^ JUc^p^^T'cC t: — A tCJC U 

T^-Sc X. it— ^'-V'tc^^i.^TS-e— Ac^jl®yD:7r 
-r ;U ^ P#5J^fJj^[iS <i: 0 L T«#T ^ CI ^ . 

[0 0 5 0] X. *^B^lcJ:n«. ^/tX(^^h'— Aco 

;^ctitt»c75t:-AC025fiS«m^^^l??L. ^^b^cm 

mm^^^^i.x^m'r-^(Dm^^nv.ko\zLr^f)^ 
±/'^7.±}i-A(Do^M\zmmmwt&^m^±^u 

X. ^SgBjtCctntf. v;i/^/xxcDifey^x^t:-Aco^ 

m^m mt}. mmm. sir) ;o^a:^ch7S:^e-A 

^^fi6. ^/1XJ:0Mt:-A(-^Si;fei£i£ff[fi^^S^ 
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ff '9cJ;'5tcb;^c?&^^, y-rXtCci:oTt:-Aa!l^S§S^ji>^ 
'^itLXh. ^oTt:-A^SKLTl/-^^^£-r^C 

[0 0 5 1 ] X. ^^m\z^nifi. nxmzy^yii— 

^mm\zr^{^it^^^x^mvx^my^ /-^-i^^m^ 
hLTzf)^^. ^my-i /^-zy^<D^0}^^nmx^^rcisb 
^'r^'rGm^un^^m^^^^mr^z.tf)^x^^o 
10 X. ^^BjtCctntf. u-^^m:^^. -^ji^ii-j^r 

t>^xu^v-^^mm^m^'t^z.t.t^x^. f^m^a 

mi] mimmm(Dyu-T>^-ri^7.5^2^<Dmj^m 
^mx$>^o 

m2] ^immm<Dmi(D^mmx$>^o 
ms] mimmm(Dm2<D^mmx$>^o 
[^4] mimmm(DTu-T>y^i-iy7.y^j^(ommm 

20 ^X$>^o 

[^5] m.tiW^m^mx$>^. 
[EI6] mmmwmmj^mx$>^o 
[0 7] s \Rm'&mm<Dm^mx$>^. 

[0 9] \i-Amu(o^wmx^^o 

[010] ^^r^l^^A^i/^^^cO^J^^^iiT^^o 
[011] ^2^^S^^J^^)7^—T>v":^v'X5^A<^)«^ 

mx^^o 

[012] €-t:-Aco®3l7'Dy 7-r;H^0.^0-TrS^o 
[01 3] m3mmm<DTV-7y'r-)-'^7.5'L.X^ 

[014] ^3^Jg«^j<7)7l/-7>5":t->-X7"AC0i¥*ffl 

m^mx^^. 

[01 5] |g4^^S^J071/-T>7":^>-X7"AT^ 
[016] ^4^M0iJcD7I/-T>7"^i^Xy"AC7)|¥aa 

[01 7] mAm:mm<Dmi^mmx$>^o 

[018] ^4|ISS^Jc0^2^?^9?iJTfe'S>o 

[01 9] ist^(DRKKE^mm(Dm^t.w.mmmmx 

[02 0] ^^:^;l/Jt^?g»IJ£0.^0Tfe^o 

[02 1] ±^ >9'i-<DMmmx$>^o 
[02 2] -^)i^^}f—i>.y>'ri-(Dmmmx&^o 

[02 3] ^;U^b*-AC0gBgiftB^^-rfe'5o 
[02 4] Se5fccov;U^e-A7>5=-:J-'>X5^Ac^«Sfig 
0-Tf&^o 

[02 5] e-AX:^— VCO^fiK0Td&^o 

[02 6] FFT^ffll.^rcf"AX:t--^-r*'5o 

5^ m^<Dmm] 
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1 1 TV-yyj-^ 

1 1 1— 1 1 4 yyr^^^ 

12 M-Kv^ — -^ 

1 3 1-1 3k miM/mmwA 

14i'-'14k SS^SP 
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1 5 \i-J^'tU^^ 

1 6i- 1 6l "^^^Jim^m 

1 7 U-^^^SSB 

1 8 ^-^n^m 
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